A 6.1 kb 5' upstream region of the mouse tryptophan hydroxylase gene directs expression of E. coli lacZ to major serotonergic brain regions and pineal gland in transgenic mice.
Tryptophan hydroxylase (TPH) catalyzes the first step of serotonin biosynthesis in serotonergic neurons and neuroendocrine cells. Serotonin influences diverse vital physiological functions and is thought to play an important role in several human psychiatric disorders. To localize DNA element(s) important for serotonergic tissue-specific expression of TPH, 6.1 kb of the 5' flanking region of the mouse TPH gene was fused to the coding region of the E. coli lacZ gene, and expression of the resulting fusion gene was analyzed in transgenic mice. The 6.1 kb of 5' flanking sequence was able to direct the expression of a lacZ reporter gene to serotonergic tissues in six lines of transgenic mice. A high level of lacZ expression in transgenic mice carrying the fusion gene was detected in the pineal gland as well as a moderate level of lacZ expression in serotonergic brain regions such as the median and dorsal raphe nuclei, the nuclei raphe magnus and raphe pallidus. In contrast, a smaller 5' flanking sequence of 1.1 kb directed no detectable serotonergic tissue-specific lacZ expression in five lines of transgenic mice. These results presented in this paper suggest first that DNA elements critical to serotonergic tissue-specific expression reside between -6.1 kb and -1.1 kb of 5' flanking region of the mouse TPH gene, but second that this region confers a restricted tissue-specific expression.